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PURPOSE: Timber piles are widely used in coastal construction. This note
discusses marine organisms that attack timber piles, methods of preservation,

and repair options.

BACKGROUND: In coastal construction timber piles are used as structural members
for piers, wharves, trestles, jetties, groins, and bulkheads. A twelve-inch
diameter untreated timber pile can be completely destroyed in as little as

six months by marine borers if located in seawater. Fortunately, effective
preservatives that prevent this type of damage are available. Life expec-

tancies of 20 years or more are reasonable for properly treated piles.

MARINE ORGANISMS:

1. Teredo, or ship worms, are long worm-like organisms that attack piles from
waterline to midline. The piles interior can be completely destroyed without
showing any external damage. Teredo can be found throughout the United States
in any brackish water with a salinity over 5 parts pef thousand. 1If the
possibility exists for saltwater intrusion at a given site, it is best to

use a marine creosote dosage for any pile driven there (see Table 1).

2. Limnonia trhipunctata (gribbles) are crustacean borers that attack timber
piles in the tidal zone. Waves then remove the weakened wood producing a
characteristic hourglass shape. Until recently, L{moria was thought to only
inhabit warm and moderate waters, up to New York City on the east éoast, and
Point Conception, California on the west coast. The latest research indicates
that the cleanliness of the water is an important factor. As water pollution is
reduced, L{mordia has been reported as far north as southern New England and
Oregon, but the amount of infestation is light north of Norfolk, Virginia on

the east coast, and north of Point Conception on the west coast.
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or waterborne salts (Table 1).

In addition, pentachlorophenol,

a powerful preservative, may

also be used to increase pile

1ife, Pentachlorophenol should not be used in salt or brackish water

because it hydrolyzes and breaks down.

PRESERVATIVE TREATMENTS: All of the treatments discussed reduce the strength

of the pile. Table 2 lists the reduced values which should be taken into
account when designing a structure. Creosote or creosote/coal-tar mixtures
are very effective against Teredo; 20 pounds per cubic foot retentions are
usually specified in the marine environment. Where L{mnoiia attack is light
and Teredo attack is heavy, piles can be protected with the heavier creosote
treatments listed in Table 1. Heavier attacks of L{mnotia are not deterred

by creosote, but they can be effectively controlled by waterborne salts.
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and L{mnonda, as well as pholads. First a waterborne salt is applied at

1 pound per cubic foot retention and allowed to dry. Air drying is tgought
to reduce strength less than kiln drying (CEL, 1979). This is followed by

20 pounds per cubic foot retention of creosote.

Whether 2.5 pounds per cubic foot of waterborne salts or dual treatment of
piles is used for heavy L{mnotia and Teredo infestation is a matter of
economics and strength requirements. Dual treatment is usually the most
expensive method. Single treatment with either 2.5 pounds per cubic foot
of waterborne salts or 25.0 pounds per cubic foot of creosote is less
expensive than dual treatﬁent with 1.0 pound per cubic foot of salts and
20.0 pounds per cubic foot of creosote. In order to determine what is
recommended at a particular location it is advisable to consult the
American Wood Preservers Institute, local and state agencies and/or local

harbor authorities.

I1f the flexural strength of the piles is important, as in fender systems,

crecsote treated piles should be used as they are the strongest of the

treated piles.
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REPAIR OF DAMAGED PILES: For piles already damaged by marine oréanisms, there

are a number of options for repair. The damaged piling can be removed and
replaced. If the damage is not too severe, a plastic jacket can be placed
around the pile, smothering the present organisms and preventing new organisms
from entering. Heavily damage piles can be reinforced with concrete. This
can be done by placing a nylon jacket around the pile (adding reinforcement
as required) and filling the jacket with tremie concrete. A similar method
is to enclose the damaged portion of the pile with a fiberglass form, in-
stalling the required reinforcement and filling the space between the form
and the pile with hydrophilic epoxy (U.S. Army, in publication). These last
two methods allow the continued use of the structure while the piles are
being repaired. Also, external reinforcement with heavy steel pipe is

possible, although the steel would require corrosion protection.

ADDITIONAL INFORMATION: Contact AWPI, 1651 0ld Meadow Road, McLean, VA, 22102
or call (800) 336-0148.
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